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Hydronyt in flames. 1. Mydroxyiia H flames. 1.1. 
- ered Phys, Chem, (8.5.40) 18, 187 208 
(iH44).-" The abs. concn. of OL in dil. Hi flamnes at oe: 
sures of tawning mitts, around 40 min. te about 106 tt 
the equil. cunce. ened is hence the result not of a dissect. 
Dut ol aciem. teaction. Furthermore the concn, of OH 
1s also pre portioned to the rate of the reaction, and in- 
creases to & limit In fow-H mists. This indicates a very 
rapid process OH + Hy & Hdd + OH. In normal flames 
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°A Minetic Method of Ptiysice Dhomieal Ansiysis. I. The Kinetics of the 
Resolioa of Lead Sodium A Saye vith Bihy! Chloride Vapour. 1.1. Avratmenke, | 
ML 1. Gerber, MM. Neiman, and Vy A. Shushunov (ZAar. daa. At, 18, BO, 
1347-1338; CL dbs, 19467, GL, 2089).~-(1n Russian}. The reactiun between 
ethyl chloride gas and lead-scdium alloys gives PEt, in about 8°, yield. 
‘The measurable reaction starts afer an induction period ¢ which ia connected 
with the state of the alloy, beveuse ethyl chlorite transfered fren an abhi 
after the end of the tiduction perhal to a frwh alloy require another ¢, 
wheres an alloy specimen whith wae kept dn contact oth eths) chloride 
tur ¢ he. immediately reacted with a fiveh epecimen of ethyl chloride. At 
const, temp. and pressure, ¢ depends on the conmpaition of the alloy (38 aa 
at." sodiutu) and ehows e minigmim at 30 at.-°, sodium. Hence, it is pomuble 
tu detect the vwompound bNa by kinetic measurements. 7 is greater the 
emaller the proamite; eg. at S06 C. in the proeence of PbNa eis 5 hr. at M0, 
and LS hr. at MUmm. Hg One temp. rise, © firet decrosare (0.8. from 3 hr. 
atv C, toU-6 br. at 34° C.) and then suddenly beoumes very great. The teinp, 
T at which the rapid increase «fr takes place is sige Bin nde of the con. 
position of the alloy and Incrvaire with the preesure of ethyl chloride from 
og. 20° Cat 100 to 68? C, at 1400 mm. Hy. Probably, the mactian has a 
whain techanian, the breaking (i chains haa a grater lemp. coeff, than the 4 
whain formation. and at T the rete of formation and breaking become equal” 


ome 


Teomte Uf ments 


Baim vs OP gee 


tz- 


ature CLUS ATION 
OCTALLUPCICAL LITERATUR : ware |e renre 


ate.sta 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102620005-5" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102620005-5 


uve STENTS Gl acnueee eee 
eee HH ay ei. Sa Re 7-4 eo Tian Se 
SEO Oe Tas SRP aris ea a ee ee U!lUlUlCU 


ne Lid 


eee eae HON 
sao thes i9win? 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102620005-5" 


CIA-RDP86-00513R000102620005-5 


"APPROVED FOR RELEASE: 06/06/2000 


: I Y greet ana r 
He | 7 Chemtatry - Glass 


* ike, Lan ae al of Its Reactions,* 1. I. 


Be ly 


Chenicopigag, « Acad Sci UsSR: gee Inst of 


a te Orta be AS, at eae 


ston of oxygen im volume. Includes formulas for 


caleulating absolute value 


Tecembination of atomic oxygen oa glass, and for 
constant of rete of volumetric recombination. 


Submitted 18 Oct 46. 


a 


CIA-RDP86-00513R000102620005-5" 


APPROVED FOR RELEASE: 06/06/2000 


CIA-RDP86-00513R000102620005-5 


"APPROVED FOR RELEASE: 06/06/2000 


So (Caeser: ee : 21 Jun 49 


"Reaction of Oxygen Atoms With Benzene,” L. I. 
Avramenko, I. I. Ioffe, R. V. Lorentso, Lab of 
Elem Processes, Inst of Chem Phys, Acad Sci USSR, - 
2 Bp 


"Dok Ak Nauk SSSR" Vol LXVI, No 6 


Experiments to determine whether and in what 
quantities puenoi is obtained in the direct re- 
action of benzene with atomic oxygen. Obtained 
oxygen atoms by passing stream of molecular oxygen 
through high-voltage discharge (3,500 v). 
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USSE/Chemistry - Benzene (Conta) 21 Jun 9 


Prepared benzene by decarboxylizing benzoic acid. 
Showed definitely phenol forms as result of spon- 
taneous interaction. Submitted by Acad N. N. 
Semenov 8 Apr 49. 
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USSR/Chemistry - Reaction Kinetics 11 dug 53 


"Elemental Reactions of Atomic Oxygen with 
Methane," nn TAN pamaIKO and R. V. Kolesnil:ova 


DAN SSSR, Vol 91, No 1, pp 107-109 


Studied the reaction between 0 and CH), using & 
method previously employec. in other work. Results 
indicate that the degree cf conversion achieved 
did not exceed that indicated by other workers 
[western] » although data pertaining to flameless 
combustion were included. MeOH was found in the 
reaction products indicating that it forms as a 


result of the interaction of 0 and CH), and is 
converted to CH»). On the basis of this data, 

it was aifficule to ascertain which of two por.- 

sible reactions (primary or secondary) forming; 

CHzO takes place. Presented by Aad N. N. 

Semenov 4 May 53. L67T F 
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“activity of free radicals; effect of biradicals on the chain 
propugatkys; competition between the chab reaction and 
ttaction among the mols.: brat whing of chain 
and limiting phenomeca; decay of thatn traction;; 
tiple paralfina; wall effects in-shain etactions., 
echanism of negative catali wis in dxidatlon : » 82°; 
arbong. X hae Tk. 406A review. fe toxi 
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then ed bydrocarbons tn the presence of hyd pgen lromida, Karneva and 1b. A. Shlotin, Jed. WOM The he 
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Use Xineties - Combustion. Explosions. Topochemistry. Catalysis. B-9 
Avs Jour : Referat Zhur - Ithimlya, No 6, 1957, 18553 


Author : L,I. Avramenkg, RV. Kolesnikova. 

Inst : Academy of Sciences of USSR. 

Title : Exerimental Determination of Succession of Flementar 
Reactions of Atoms and Radicals. 


Orig Pub : in symposium; ‘Tsepnyye reaktsii okisleniya uglevodoro- 
div v gazovoy faze. Me, AN SSSR, 1959, 187-209 


Abstract ; A more dcteiicad report on work published carj.ier 
(R2hxhin, 1956, 61054). 
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Chemical determination of the initial concentirati 
atoms in a stream. Zhur.fis.khim. 29 no SS90SMI He tee 


(MLRA 8:7) 


1. Akademiya nauk SiR, Institut khimicheekoy fisiki, Noscow. 
(Oxygen) 
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Pea 0) tt fhe Nechaniem of Hydroged Peroxide Formation from 


Title 
Atoms and Radicals. 


zh. fiz. khimil, 1956, 30, No kh, 763-168 


Orig Pub + 
Abstract The dependence of the anount of Hp0e forming from the 
ducts in water vapor on tht distance between 
ured, The total con- 


@ischarge pro 
the discharge 
centratior. of 
cally: Comparing 


with the wrount which co 
auced of OX, the authors arr e conclusion that OH 


could not be yesponsible for the format jon of Hp%a- The 
formation of HO from 0 atoms and H,0 molecules on trap 
walls cocled with Liquid air was observed, and it was 
shown thet H09 was fo in the same way from gases 


» 227 - 


and the trap Was meas 
the radical OH was determined epectroscopi-~ 


the amount of H505 found experimentally 
ected, if it were pro- 
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TITLE: 
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ABSTRACT s 
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Sp eet Renin 8s re LH 


nko, I. I, ‘olesnikova, R. V., 62-58-3-3/30 
Postnikov, L. M. 


A New ldethod for the Determination of thy Velocity Constants 
of the Elementary Reactions of Atoms and Radicals (Novyy 
metod opredeleniya konstant skorosteyfe lementacnykh reaktsly 
atomov i radikalov) 


{zvestiya Akademii Nauk S3SR,Otdeleniye Khimisheskikh Nauk, 
1958, Nr 4%, pp. 277+284 (USSR) 


The author's suggested a new method for the determination of 
the above-mentioned velocity constants which was worked out 
by them. This method avoids many a difficulty connected with 
the measurement of the absolute concentration of the atoms. 
The reaction of the oxygen-atom with different molecules 
serves as example. All processes which take place in the ex- 
periment ure schematically represented (see soheme pp. 277 
and 273). By means of the suggested method of measurement the 
summary velocity constant (in this case for the oxygen atom) 
can be determined. This also applies to the velocity con- 
stants of individual primary elementary reactions. It is 
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ASSOCIATION: 


SUBMITTED: 
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2620005-5 
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RE 


ut 


the Velocity Constants of 
62-58-3-3/30 


pointed out that all conclusions are only valid in the case 
of sufficiently high Aj-values (initial concentration of the 
initia). substance) in comparison with (0), (initial concen- 
tration of the oxygen atoms). On tihe basis of the described 
method (see formulae 1-16) the Velocity constants of the 
elenentary reactions of the oxyger atoms with molecules such 
as CO, CHys CH,OH were determined. Moreover the velocity 
constants of the reactions of the radicals ep and Cols with 
3 


the oxygen molecule were obtained. There are references, 
4 of which are Soviet. 


Institut kihimicheskoy fiziki Akademii nauk SSSR 
(Institute for Chemical Physics,AS USSR) 


January 21, 1957 
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AUTHORS: Avramerko, L. I., Kolesnikova, R. V. SOV /62-58-10-5/25 
A. tema tent, 
TITLE: Reacticns of Free Ethyl Radicals With Molooular Oxygon 
(Reakteii svobodnykh etil'nykh radikalov 5 molekulyarnym 


kislore dor.) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1958, Ir 10, pp 1192-1198 (USSR) 


ABSTRACT: The deficiency in most of the papers previously published 
concerning reactions of aliphatic radicals with oxygen is 
that the problem of the subsequenti order of the formation 
of reaction products is not explained. The authors of the 
presen’: paper chose another way tc explain the problem 
concerning the reactions of the ethyl radicals with molecular 
oxygen. They attempted to determine the primary products of 
the interaction of the ethyl radiaal with the oxygen molecule. 
In the experiments carried out the authors succeeded in 
produc:ing ethyl radicals by the action of hydrogen atoms on 
athylene. The products of this reaction of the ethyl radical 
with molecular oxygen (at temperatures of 100-3000 C) are 
either ethylene monoxide or acetaldehyde and hydrogen peroxide. 
Card 1/2 
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Reactions of Free Ethyl Radicals With Molecular SOV/62-58-10-5/25 
Oxygen 


The course of thy *eaction (colts+0, ) is to a high degree 
influenced by the surface state of the reaction vessel. The 
formation of ethylene .xide in the interaction of the ethyl 
radical antl the oxygen molecule takes place at the Walls of 
the reaction vessel, prepared ina corr 

interaction of the 


). There are 5 fizur 
8 references, 3 of which are Soviet, 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR 
(Institute of Chemical Physics of the Academy of Sciences USSR). 


SUBMITTED: April 18, 1957 
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AUTHORS: Avrazenho, L. I., Kolesnikova, 8. V, . SOV/ 76-526 2-19/32 
SS 
TITLE: The Mechanism of Formation of H,0 and HL0, in the Renction 
of Hydreger. Atoms With Oxygen uBleculusé (0 ackhaniane 
obrazovaniya HLO i HO, pri reaktsid atonov vodoroda g 
' 272 
molekuloy kisl$roda) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, nr 12, 
PP 2780 - 2786 (US5R) 


ABSTRACT: The results obtained by other authors are given (Refs 1 to 
7). They point to the fact that the formation of water takes 
place in tha interior of the reaction vessel, while hydro- 
ben peroxide forms on the refri;serated wall of the receiving 
vessel. he contradictions to be found in previous papers 
are probzbly due to differences in the surface finish of 
the walle of reaction vessels. To establish this more 
Clearly, hycrogen atons forned in the high-tension dis-e 
charge tube were made to react with molecular oxygen at 
low pressure (6 nm He). The receiving vessel was cooled 
by liquid nitrogen. The wall of the reaction vessel had 

Card 1/4 been pretreated with the r. action products of electric 
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The Mechanism of Forzetion of HO and H.O, in the SOV/76-32-12-19/32 
Reaction of Hydrogen !tona With Oxygen® “Holecules 


discharge in hydroyen atmosphere. The absolute atom 
concentration of hydroven was measured by the heating of 

a platinum wire or by binding with ethylene. The tests 
confirmed the acsunption that the water is forned in 

the interior of the reaction veusel, and also that the 
wall acts as actuator. It follows that the finish of the 
wall surface also determines the yield. The tests further- 
more confirmed the opinion that the hydrogen peroxide 

is formed cn the cooled wall of the receiving vessel. By 
the additicn of ethylene aldehydes are formed. If ethylene 
is added te the mixture of H and 0 > «ldehydes form 
generously, while an ethylene--hydrozen mixture to which 
oxygen is added has a lower aldehyde yield and produces 

no formaldehyde. ™f the wall of the reaction vessel is 
pretreated with thie Rischarse produzts of the are in 
water vapor (and not in hydrogen), imuch less hydrogen 
peroxite is produced, and by the addition of ethylene the 
aldehyde yield is lower and no formaldehyde produced. 

The investigation proves that a chain reaction with atomic 
oxyeen takes place, for which the lighting in the vessel 
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(such as it is found in the case of atomic oxygen and 
hydrocarbons) 4s yet onother proof. The following 
reaction process has been established: 


H + 0, tae OH + 0 teall 


OH +H, 9 H,0 + Hy 0 + LS yee 
OH + & 


No molecular oxygen participates in the fornation of H,0- 
Hore, the reaction is as follows: 
0+ H,0 4 


cooled surface = HO, + wooled surface’ 


It was proved also by S. N. Foner and R. Le Hudson (Ref 6) 
that this ig not the case of a binding of two OH-groups. 
Acadenician N. N. Sencnov waa very helpful with his 


advice. There are 3 tables and 15 refrrences, 5 of which 
are Scviat. 
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Moscow |} 


SUBMITTED: January 30, 1957 
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AUTHORS: Avramenko, L. Ie, Kolesnikova, R. V. sov/62-59-4-33/42 

ce a eS 

TITLE: On the Reaction of Atomic Hydrogen With Ethylene (O reaktsii 
atomnogo ‘rodoroda s etilenom) 


PERIODICAL: Iavestiya Akwemii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 4, pp 746-748 (USSR) 


AESTRACT;: This brief communication describes the investigation of the 
reaction H + CoHy. The investigation was oarried out by the 


discharge tube method on a plant described in reference 15. 
Two characteristic results which were determined in the ana- 
lysis of the reaction products in two experimental series 
with different jet speed are show in percentages in table 1. 
Hence it appears that there is always less butane than ethane 
and propane formation. The ratio ethane-butane increases with 
a higher jet speed. The measurements of the concentration of 
hydrogen atoms (without ethylene addition) showed that the 
initial coneentraticn of H atoms ranks 2 orders higher than 
the concent:ration of the ethylene radicals (with ethylene 
addition. Hence it may be concluded. that ethane is formed 
Card 1/3 without tihe ethyl radicals contained in the volume. Thus 


at 
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On the Reaction of Atomic Hydrogen With Ethylene SOV/62~55-4-33/42 


only a process ig possible which proceeds on the surface of 
the reaction vessel. In order to check this assumption 
experiments were carried out in a vessel whose walls had been 
covered with Zn0cro0 + The results are shown in table 2, 

Hence it appears that the ratio cthane-butane changed consider- 
ably and approached the ratio observei in photochemical tests, 
It was found that under the conditions assumed (low pressure, 
fast jet and clean vessel walls) the reaction of the hydrogen 
atoms with ethyleno does not take plac 
on the surface. In photo 
during the disproporti 
pertaining to the volume process. In {; 
is mainly stormed on the vessel walls 


- L. Tal'roze and hia 


pectrometrical analysis. There are 
2 tables and 16 references, 1 of which ig Soviet. 
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SOV/62-59-9-8/40 
AUTHORS: ~Avramenko,_L.—is>—Kolesnikova, R. V. 


TITLE: The Reaction Kinetics and Mechanism of Oxygen Atoms With Carbon 
Monoxide 


PERIODICAL: Isvestiya jAkademii nauk SSSR. Otdeleniye khimicheskikh naut, 
1959, Nr 9, pp 1562-1570 (USSR) 


ABSTRACT: This —rtiole contains a description of a method of determining 
the velocity constants for the vanishilng of an atom or a radical 
during a reaction (by entering the bound state) on the forma- 


tion of carbon dioxide from carbon monoxide and oxygen. On the 
basis of the consideration of a bimolecular spatial process 


(collision of two components CO + 0 —™C0,) with low activat- 


ing energy and a emall steric factor, and also from the con- 
sideration of a trimolecular process 'CO + 0 + M), 8 general 
equation was obtained for the velocity coefficient. In the 
statistical consideration of the path of an O-atom in the dis- 
charge tubo, a function is found which expresses the dependence 
of the concentration on the traversed path of the atom (7). 
Card 1/2 This function is assumed to be linear (interruption of the ex- 
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The Reaction Kinetics and Mechanism of' Oxygen Atoms With Carbon Monoxide 


ponential series after the first term), the concentration ig 
determined at various "x" by experinent and herefrom the veloci- 
ty constant is calculated. If this function cannot be assumed 

to be linear, ea graphic «analysis of the equation is made 

(Pigs 1,2); the represented derivation is generally valid and 
can be applied to any atoms and radicals desired. The mentioned 
funotions for CO and O are representied on figures 3-5 and the 
results are discussed. It was possible to draw a conclusion 

from these on the bimolecular process of the formation of CO 


from CO and 0. There are 5 figures, 1 table and 17 references, 
5 of which are Soviet. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemical Physics of the Atoademy of Soiences, USSR) 


SUBMITTED: Dacember 11, 1957 
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Kinetics and Mechanism of Interaction of 5 /062,/60/000/006/015/025/XX 
Ethy] Radicals With Molecular Oxygen. B020/B060 

Comnunication 2. Dependence of Reaction 

Kinetics on the Third Particle 


equaticn (4) for differart ratios of the constants, where the concentration 
of the third particle (M’ is expressed by pressure P for T « 421°K. It 

may be stated that the ioss of ethy} radical takes flace according to a 
trinolecular scheme with oonstant Ko. whose value has been deternined at 
about 3.10728 em, ge0"", and which folds for the case of the third particle 
being a H molacute- Fig. 3 shows the empirical dependence of the quantity 
a on ‘/PH, for the resomtination of ethyl radicels, while Fige 4 


illustrates the empirical dependence of the effective rate constant of the 
reaction of the ethy] ra toal with oxygen atom on pressure. Fig. 5 shows 
1/k as a funation of 1/p for the reaction of etuyl adicala with molecular 
oxygen. The absolute value of the rate constant of the bimelesular reaction 
in the formation of the high. energy CHO 2° radical frem Cols and an 0» 


molecule was determined at } # 1261010 12 aniceee 3 and the ky /ks, ratio 


ef the decomposition rate of the radical concerned versua the stabilization 
rate of the high-energy peroxide radica} was determined at 2.107 ° om’) 
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g/062/60/000/011 /002/016 

B013/B078 
/1, 6200 
AUTHORS: ~ Avramerko, L. I., Postnikov, L. M. 
TITLE: Kinetics and Mechanism of the Interaotion of Methyl 

Radicals With Moleoular Oxygen: 


PERIODICAL: Isvesti.ya Akademii nauk SSSR. Otdeieniye khimicheskikh 
nauk, °960, Now 11) ppe 1921 = 1929 


TEXT: A study has buen made of tne reaction mechanism of methyl radi- 
cals with moleoular oxygen at pressures ranging between 0.5-3.5 mm Hg 
and at temperatures of 100° - 450°K. A speoial tiystem was used making it 
possible to suppress aide reactions (Fig.1) (light effect in photochemi- 
cal reactions). The iain characteristic of the tystem is the oiroumstance 
that the production source of CH, radicals (place of the thermal dis- 


sociation of acetone) is separated from the reavtion zone of’ cH, and 0, 


by a nozzle. It was vbserved that of the two oxygen-containing reaotion 
products - methyl hyiroperoxide and carbon dioxide - the former is the 
chief product. The carbon dioxide amounted tom 50% of the anount of 
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Kinetics and Mechaniem of the Interaction of 9/062/60/000/011/002/016 
Methyl Radicals With Molecular Oxygen BC13/BO78 


methyl hydroperoxide. Formaldehyde could not be found at higher tempera- 
tures either. Apart f'rom the qualitative investigation of the reaction 
direction, it was also possible to measure the rate constants of primary 
elementary reactions on the mentioned system. For this purpose, the au- 
thors! own method (Ref.10) was applied: on the tasis of an assumed re- 
action acheme, the effective rate constant of the reaction of methyl 
radicals with oxygen molecules can be determined by measuring formation 
of methyl hydroperoxide (Fig.2). The primary character of methyl hydro- 
peroxide ensures a linear relationship between the reciprocal end value 
of the hydroperoxide concentration and the reciprocal initial value of 
the oxygen concentration (Fig.3). On the strength of the data obtained 
it is also possible to determine the absolute value of the rate constant 
of the "quadratic decomposition” (kvadratichnaya gibel') of methyl radi- 
cals kit. The deternination took place by the method described in 

Ref .11 (Fig.4). The results are in good agreement with results obtained 
by other authors (Tatle 1). Experiments were conduoted at temperatures 
of 200° and at 300°K (Table 2). The curves obtained in this connection 
resemble those of Fiza. 2-4. It was observed that the reaction of the 
methyl radical with he oxygen proceeds practicelly without activation 
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8009 
$/'020 60/131 /c6/39/071 
(104 /B007 


AUTHONHS: Avramenkos Le Leon Koleanikova, Re Vv. 


TITLE: Reaction of the ‘Lsopropyl padioal \With the Oxygen Molecule 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol» 1515 No. 6, pp» 1370 - 1372 


TEXT: The authors set theis tigating the reaction mentioned 
in the title under conditions whic sitle-reaction of hydrogen used 
for the preparation of the isopropyl radical This method was already 
employed in the investigation of the reaotio with moleoular 
oxygon (Refs 2,3). Molecular hydrogen was decompo : tt 
charge, and was caused to react with propylene. Through 

reaction H + C,H¢ ——> isopropyl was separated from oxidation of the 


radicals carried out at 46,0°C and 8 torr by means of Ops Preliminary experiments 


had shown that in the oxidation zone (2 om behind the nossle) no H-atoms existed. 
The oxidation products were collected in 4 vensel cocled with liquid nitrogen, 
and then analyzed. The peroxide was polarographically analyzed a& well as by 
meane of titration of the separated I,, after the addition of KI. Acetone was 
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8009, 
Reaction of the Isopropyl Rudioal With the Oxyger. 8/'020/60/1 31/06 /39/071 
Moleoule BCI104 /B007 


determined by means of the furfurol method. Isopropyl stuchatl se qualitatively 
detected by means of menitrubensaldehyde. An analysis for aldehydes was made 
polarcgraphically. As shown by table 1, peroxide, acetcne, and isopropylalcohol 
were found, whereas analysis for aldehydes was unsuccessful. On the assumption 
that the reaction temperature for the formation of aldehydes was too low, ex- 
periments were untertaken, in which thy oxidation zone of 150°C was followed by 
& second reaction sone of 30°C, As shown by table 2, the peroxide yield de- 
creased, and no more isopropyl alcohol formed, whereas the acetone yield de- 
creased only slightly. Also in this case a formation of’ aldehydes could not be 
detected. Herefrom the authors conolude that at 350°C the peroxide radical again 


decomposes into isopropyl ard Ge The acetone probably forma on the aurface of 


the reactor vessel, which in covered with KCl. There are 2 tables and 6 ref- 
erences, 4 of which are Soviet. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii navk SSSR (Institute of 
Chemical Physics of the Academy of Sciences, USSR) 

PRESENTED; October 26, 15159, by V. N. Kondrat'yev, Jcademioian 

SUBMITTED; October 20, 1959 
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- AVRAMENKO, | LoI.3 KOLESNLOOVA, R.V.; KUZNETSOVA, N.L. 
Rate constant ani mechanism of? the reaction of oxygen atoms with 
methyl alcohol. Izv.AN SSSR (td. khim.nauk n0o4:599-603 Ap '6l. 
(MIRA 14:4) 
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(Acetaldehyde) (Qxygen) (Chemical reaction, Rate of) 
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Photochemical investigation of the mechanism of reaction 


between oxygen atoms and acetuldehyde 
Otd. khim. nauk no. 7:1231-1234 31 a : 


Izv. AN SSSR, 
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_AVRAMENKO, I..1.; KOLESDIKOVA, RwV.; KUZNETSOVA, NLL. 


Rate constant znd mechanism of interaction brtveen oxygen atoms and 
1,2-dichloroetrane. Igy. AN SSSR. Otd.khim.nauk no.9:2 565-1571 
S "él, (MIRA 14:9) 
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§7062/61 /000/011/005/012 
/1, 1S70 B101/B147 
14.1220 
AUTHORS: Avramenko. betes and Kolesnikova, R. V. 


TITLE: Determination of the rates of elementary reactions of 
hydrogen a‘.0m3. Communication 1. Constant of the recombina- 
tion rate H + H + Ho —v 2Hos and constant of the reaction 


rate H + 0, + Ho —» HO. + Ho 


PERIODICAL: Akademiya nauk gsSR. Izvestiya. Otdeleniye khim:cheskikh 
nauk, noe 11) 1961, 1971-1976 


TEXT: It was the purpore of the present paper to determine exactly the 
reaction constant sn ternary collisions H+ 05 + Hos So far, the values 


datermince by other sciontists have differed by two orders of siugnitude. 
fae method of measuring th? constant has already bee 

authore (Ref. 7. lzv- AN SSSR. Otd. khim. Ney 1958, 

Fig. 1 was used for the experiments. Atomic hydrogen W 

ozonizer tube (5) whose voltage was increased by a transforme 
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™o obtain a great number of H atomz in reaction vessel (7), the wall of 
nozzle (6) vas coated with phosphoric acid. The reaction vessel was 20 mm in 
diameter and 1.2 m long. Valve (2) was similar to valves of Aqualungs 
used by divers, and guaranteed a constant pressure cf electrolytic Hy 


leaving cylinder (1). The apparatus was evacuated ty an oil forepumps 
P,, of the reaction vesse). was 60 mn Eg, and the rate w of the H stream was 


90 m/sec. The experimentia were conducted at room temperature. Liquid Ny 74 


was used for cooling reouiver (10), Results: (1) B40, could not be 
Vierteptr cally detected in 10 without 0, additions. (2) With 0, additions, 
. -7)*107 oy H,0, was titrimetrically detected in 1C. (3) 40 mm behind the 
oszle H 2% seeactteh is completed. Greater length of the reaction vessel 
no longer affects the Holl, yield. (4) H.05 does not form at lower 
pressures (10 mm). Hence, 4+ is concluded thats (4) H,0, formation is 


2°2 
independent of the length of the oold wall and, therefore, takes place in 
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Determination of the rates of... B101/:3147 


the bulk. (B) A third particle tekes part in 05 formation. The reaction, 


therefore, necessarily follows the 6 .ation H + Vp + Ho —> HO, + Ho: In 


experiments with a cooled receive: _caced only 40 mm off the nozzle, the 
asymmetric epr spectrum cf the HO, raiical could be taken in the frozen 


condensate. Its g factor hardly differs from that of diphenyl pioryl 
hydrazyl. Tho total signal width is 23-26 oe. Wher. the condensate is 
thawed, the signal disappears. @ith a greater distance between nozzle and 
receiver, HO. would not he detected. The reactions 


: k 
H+ 0, + Hp + HO, + Hy (1): HO, + HO, —~H,0, + 05 (2)s 


x" 
H+ H+ Hy te on, (3) are written down. Reaction (2) ie very vigorous. 


The method es ee in Ref. 7 was used for determining k. The final 
concentration H,05 |p is expressed by [H,0, |, = [.\, _ lo]. ahawa foo], 


ie the initial oxygen concentration. Since [#05] and {e.\ were constent 


VA 
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under experimental conditions, the equation Kaye 
1 U 

[k/(x-Kp) | (Lo2], - [2,5] 6) +{{u], - [e/ (x-12)} [00] f(t [2%] g/ lo} He = 0 

° rt k 

is obtained. (1 - [1,0,],/L0,]9)"#” is exapnded in a series, the first 

two members of which are used: 1/[8,0} ¢ = 1/[e], « Kr” [09], (9). This 

linear equation givest «= ki/tand (10). Hence, the determination of 

It was conducted by a method described by the authors wa 

(Izv. AN SSSR, Otd. khim. n. 1959, 1562). The experimental data yieldedt 

ke [a) =wW tanb/L Ha (13). It was founds xe (H], - 9-107 !? cm?/sec-molecule. 

Hence, ky - 5.2°10° 2 gees ad? onaleoules 4s obtained for an initial 

concentration fH], - 1.72°10'? soveciles/on’y which is in good agreement 


with data obtained by other scientists. k = 1.2°10 °° om .om7!+molecules 
io obtained from Eq. (10). This value 4s in good agreement with that given 
by A. B. Nalbandyan, Vv. V. Voyevodskiy (Nekhanizm ckisleniya i goreniya 
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vodoroda (Mechaniom of hydrogen’ oxidation and burning), Izd. AN SSSR, 1949), 
The authors thank G. A. Kapralova for taking the epr spectra. There are 

4 figures, ! table, and 10 references: 4 Soviet and 6 non-Soviet. The 
two moot recent references to English-language publications read au 
follows: J. Amdur, J. Amer, Cham. Sooe, 60, 2347 (1938), 5. N. Fonor, 

R. lL. Hudson, J. Chem. Phys, 21, 1608 (1953); 32, 1974 (1955). 


SSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Instituto 
of Chemical Physics of the Academy of Sciences USSR) 


SUBMITTED: June 15, 1961 


Fic. 1. Diagram of apparatus. (1) Cylinder with hydrogens (2) special 
valves (3) tube with CaCl ys (4), (9), and (11) taps; (&) ozonizer tube; 


(6) nozzle; (7) reaction vessel; (8) manometer; (10) receiver; (12) 
calibrated vessel for O55 13) gas meter for Oo5 (14) transformer. 
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Detection of H02 radicala by mcans of electron parrnagne tic 
resonance. Dokl, AN SSSR 140 no.5:1100~1101 0 "61. 

(MIRA 15:2) 
1. Institut khimicheskoy fiziki AN SSSR. Predstavleno 
akadenikon V.N,Kendrat'yevym. 


(Radicals(Chemistry)---Spectra) 
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__AVRAMENKO, L.I.3 KOLESNIKGVA, R.V.; KUZNETSOVA, N.L. 


Rate constant of the reaction of oxygen atdus with ammonia 
Isv.AN SSSR.Utd.khim.nauk 0.6:983-989 162, (MIRA 1528) 


1, Institut khimicheskoy fiziki AN SSSR, 
(Oxygen) (Ammonia) (Chemical reaction, Rate of) 
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s/062/52/000/011/016/021 
B117/B101 


M1, #10 

AUTHC RS: Av lL. I., Buben, N. Ya., Kolesniova, R. Ve; 
Tolkachev, V. A., and Chkheidze, I. I. 

TITLE: EPR study of radicals rormed by hydrogen atoms reacting with 


benzene 


Otdeleniye khimicheakikh 


PERIODICAL:  Akademiya navk SSSR. Lzvestiya. 
nauk, no. 11, 1962, 2079-2081 ‘ 


TEXT: The authoro analyzec. the epr spectra of free radicals formed by 
hydrogen atons reacting with benzene in the gas.phase at 20 and 2009C and 


frozen out with Liquid nitrogen. Experimental conditions: silent 
discharge (6000 v, 150 ma), benzene concentration, nw 6104 molecules X 


per om; hydrogen pressure, 14-15 mm Hg; linear flow rate, 160 cm/sec; 
duration, 12-18 min. The opr spectrum of the radicaln formed at 20°C 
by the reaction H" + CoH ‘is a triplet with a total splitting of 93 + 5 00. 


In addition each component of the triplet is split into four lines at a 
distance of 10 + 1 oe. This spectrum was identified ns the spectrum of 
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the Cee, radical. hen tha reaction temperature ig raised up to 200°¢, 
not only the Cee, racicalis forned, but 8lso radicals of another type - 
obviously Cus - which show a singlet. Their relative anount increases 


&s the temperature is raised. Hence the two primary reactions may occur 
between hydrogen atoms and a benzene molecule:: ix 


Cys (1) 


H+ CoH (2) 
it is assuned that at room tenperature reaction (a) mainly occurs and at 
higher temperatures reaction (2) takes place. The week lines detected on 
the edges of all spectre Were attributed to the background, of which the 
Spectrum analysis took nO account and which therefore requires a separate 
inveastij-ation, There are 2 figures. 


ASSOCIASION: institut khinichaskoy fiziki Akademii Nauk 5SSR (Institute of 
Chetiical Physics of the Academy of Sciences USSR) 

SUBMITTED: June 45, 1960 : 
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5/062 /63/'600/001 /0c6/025 
B1C1 /B186 


AUTHORS: Avramenkos Le Io Kolesnikova, R. Ve, and Savinova, Ge Ie 


TITLE: Rate constants and mechanisa of the reaction of oxygen 
atoms with ethylene, propylene, and {sobutylene 


‘PERIODICAL: Akademiya, nauk SSSR. Izvestiya. Ctdeleniye 
: khiwicheskikh nauk, noe 1) 1963, 36-45 


TEXT; A continuous vacuun apparatus was used for studying the reaction of 


Colas CsHe and i-¢ Hy, with atomic oxygen produced by high voltage 


/ 
discharge in pure 05+ The reaction products were condensed with liquid f 


wns 
nitrogen and analyzed. Inflammation of the reaction mixture proceeding as i 
chain reaction was prevented by covering the walls of the reaction vessel - ; 
with KCl so that the quantity of the products formed corresponded to That 
of the O consumed. Based on the equations dorived previously (Izv. AN SSSR, 
dtd. khim. n. 1962, 983), the constant of the renation rate was determined 
from the total aldchydes formed. The constant of the oxygen consumption 
wag determined by measuring the concentration of oxygen atoms, which 
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decreases along the reaction vessel. Results: (A) In tho reaction with 
Coy» the formaldohyde component of the aldehydes formed is 8O~ at 
es hg 


59°c and nore than 90% at 200°C, Noreover, acetaldehyde forma. (CO and 
C450 form in equal quantities. ‘he content of free 0 atoms decreases 


linearly along the reaction .vegsel. ko Ho" 110° 19 exp(-1350/RT) cm*»se0 inake 
24 


= d 
ecules u and the activation energy is 1350 + 500 cal/mole. (3) In the 7 
reaction with Crigs the CH,0O component of the carbonyl compounds formed ig 


70/5 at 100°C, and 80-85; at 200°C. The second aldehyde forming is 
acetaldehyde. in addition acetone ig forned (in a quantity “15:5 that of 
the acetaldehyde). CO forns in a larger quantity tran acetaldehyde. 
Consequently not onl: the GH, radical isa oxidized t» CO as in case A, but 


also the CH, CH» radical is partially oxidized to co, 


‘i 2.65°107'* exp(-3000/RT)em?+sec”! «nolecules”! and the activation 


k a 
OsHe 


energy is 5000 + 500 cal/nole. (C) In the reaction with 1-C)Hg, 60-70% 
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o* the carbonyl compounds is formaldehyde, the remainder acetone, 
Additionally, propylene forng in the sane quantity as formaldehyde, and CO 


in the same quantity.ag acetone. Hence, the following reaction schere ig 
derived; ; 


Pa Pes, + CHy=CH-CH, 
(0) + Chee : ; CH, + 0, —_~? CO + H + OH. 
cH, cu, + CH ~CO-cH, 


The radica) =C(CH,), is regrouped completely to propylene, 


Koo Hy. ot 4990712 oxp(~2550/RT Jom? sec! emolocuies”! and the activation 
46 

energy is 2550 cal/me eo. fy; Was confirmed that in 

Oxygen with unsaturated hydrocarbons n 

and that carbonyl compounds, 


are 6 figures and 4 tables, ing lish-language references 
are: H.W. Ford ‘Chem. Phys., 27, 1277 (1957); F. Kaufman, 

J. Shen, Phys., 3; L. Elias, HW. og. Schiff, canaq, Je Chen., 
28, 1657 (1960). i 
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AUTHOR: Avramenico, L.I,, Kolesnikova, R.V., and Kurnetsova, No | a 
cos gmat aadremnald feeb tected oe 

TITLE: “Reaction rate constants and the mechanism of reaotions of oxygen 


atoms with methane and wthane > 7 


PERIODICAL: Akademiya nauk SSSR. Investdya, Otdoleniiye khimioneskiikh nauk, 
no. 4, ‘1963, 620-627 


TEXT: The abs»lute values of the reaction rate constants of oxygen atons 
with methane and ethane were measured over the range 313~583° K at reduced 
pressure. The reaction activation energies of oxygen atoms with methane and 
ethane equal 7800 and 5200 cal/M, and the pre-exponents equal to 364 . 10-12 

ant. 0.9 + 10~L. respestavely wore determined. Tho two basic directions in the 

4nteraction of oxygen atoms with methane are: the first, the formation of 
CH, und H,0; the second, tte formation of CHp0 and H,. The basic direction of 


the interaction of oxygen iitatis with ethane is the reaction proceeding with 
the cleavage of the C--C bind and the formation of CH, 0, Hos and CH, There 
are 5 figures and 7 tables. 
ASSOCIATION: Institut ktdmicheekoy fiziki Akademii rauk SSSR (Institute 
of Chenise), Physica of the Acedemy of Sciences USSR) 
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TITLE; The rate constart and the mechanism of reaction of oxygen atoms with 
n-butane ‘ ; 


SOURCE: AN SSSR. Izveritiya. Otdeleniye khimicheskich nauk, no. 6, 1963, 976-980 


TOPIC TAGS: reaction of' n-butane with oxygen, formation of formaldehyde and 
acetaldehyde 


ABSTRACT: A study has tieen madvy on the measurement of the reaction rate constant 
of oxygen atoms with n-tmtane botween temperature intervals of 40 to 195¢ for the 
determination of the magnitude of activation energy and the exponential multiplier 
of the speed of the reaction 0 + n-C sub 4 H sup 10. The activation energy of the 
reaction rate constant was found to be 4190 cal/mole and the exponential multiplier 
’ value was found to be 1,3 x 10 sup - 11. Only a general conclusion can be made 
; concerning the reaction mechanism between: the oxygen atoms and n-butane. Assuming 
that the main products of the reaction ars fomalcehyte and acetaliiehyde, it is 
possible to conclude thit the reaction of oxygen with n-butane resalts in the rup- 
ture of the c-c bord. (rig. art. has: 3 figures, 3 tables, and 2 formulas. 
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| SOURCE: AN SSSR. Tevestiya| Seriya ktilmicheskaya, no. i) 1965, 28- 35 
tyoPic TAGS: cyclohexane), binzene, cyclic hydrocarbon, oitygen, oxygen. ‘compound, 
| aromatic compound | 2 4 + 
ack Constants of Ithe | speeds of reaction of atomic ‘oxygen with. isihaiine 
; land with benzene were Mmapsufed and the mechanism of thest) reactions. wire examined._|—... 
_ lespecially to clarify the bphavior of the atomic oxygen #ith the aromitic and the 
_ tsaturated. ring. The energiis cif activation of the atomit: oxygen -reactiions with— 
7 ~1gyelohenane. and benzene were. fciund to be.4500 and .4700_cal/M respectively.— Ona of-. 
[the main directions of thes: reactions: is splitting of the ring and formation of 
es —pradi cals. (aldehydes), “origi arty hast 4 figures, 4° tabiles, 7 equations. 
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AUTHOR: Avramenko, bs 1,3 Krasnen'kov» Vv. M. 4 


| 
-1ORG: ‘institute of Chemical Physics, Academy of Sciences SSSR (Institut khimicheskoy | 
| 


i \iaiki Akademif nauk SSSR) 

; 

; ier Reactions of nitrogen atans. Communication 4. Rate constant and the mecha- 
Inism of the elementary reaction of nitrogen atoms with molecular hydrogen 


| 
‘\sourcE: AN SSSR. Izvestiya. ferilya khimicheskaya, no. 3, 1965, 417-422 


; ammonia, kinetics, chemical reduction 


rors TAGS: hydrogen, nitrogen, 


|ABSTRACT: The purpose of thin investigation was to elucidate the mechanism of the re- 
‘actior. of nitrogen atoms with hyarogen molecules and to measure the rate constant of 

the elementary process on the basis of the method developed previously by the authors 

‘and reported in av. AN SUSR, Otd. Khim. n., 277 (1958). The experiments were conduct- 
jed with vacuum flow apparatus. The walls of the reaction vessel were coated with Ti0g 

jon which recombination of nitrogen atoms takes place very well at a rate proportional ; 
to the square of the concentration of nitrogen atoms. Only the following primary pro- |— 
cess for the reaction of nitrogen atoms with Ho need be considered: 


N, zt 
N -t Hy—|> Na+ Na+ 71 keal/M 
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t oe 
Reactions of the NH2 eas lead to formation of only two stable products, ammo- | 
nia and hydrogen, which can be condensed in a liquid nitrogen cooled trap. An attempt | 
iwas made here to detect these preducts. Hydrazine was not detected even at 300°C re- 
action temperature and 10 mm pressure in the stream. Ammonia was found at 6 mm pres-~ 
sure end above and at room tenperature. A rate constant was measured for the thermo- 


' lecular reaction 


_N-de Hy M— NIE + M 


lat different temperatures and pressures. It was found that: the reaction of nitrogen 
latoms with hydrogen proceeds with a rate: constant independent of temperature. The 
lrate constant for the reaction may be written as: 


q 


| k = 1910732 caS-molecules 2*sec ! 
| 


‘Orig. art. has: 2 tables, 4 figures. 
230ct63/ ORIG REF: 004/ OTH REF: 005 
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‘SUB CODE: 07/ SUBM DATE: 
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| Wiss G 
TITLE: Reactions of the HO; radical, \ part i. Mecharism of the interaction o. 
HO2 radicals with saturated and unsaturated hydrocarbens. and with methyl alcohol 


u4s$ 2 


SOURCE: AN SSSR. Ixvest:lya. Seriya khimicheskaya, no, 8, 1965, 1336-1345 


TOPIC TAGS: free radicali, reaction mechanism, hydrocarbon, methyl alcohol 


< 


A3STRACT: a} mechanism and primary products of the interaction of HO» radicals 


with methane,/ethane, propane, ethylene,/propylene, isobutylene and methyl alcohol 
are studied, ‘The H02 radicals wore generated in situ by the collision of H atoms 
with 02. The silent discharge zone was connected with the reaction vessel through 
a nozzle lined with phosphoric acid. The Interaction of H atoms with 02 occurred 
a: 60 mm Hg pressure. The reaction products were collected in a liquid nitrogen — 
trap. The duration of the actual. experiments was 20 minutes and the total pressure 
was 60 ma Hg, At 25°C, maximum concentration of HOg radicals was 1.6 +¢10!! mole- 
ciles per cm?, The experiments were conducted at 23° and.200°C, With saturated 
hydrocarbons except methane, the HO2 radical produces a rupture of C-C bond and fo 
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ieee Avramenko, L. I.; Koleanikova, R. V. 


ORG: Institute of Chemica], Physics, Academy of Sciences SSSR (Institut khimicheskoy 
j fdziki Akademii nauk SSSR) 
{ : . ; 
| TITLE: Formation of carbon atcems in the gas phase and some of their reactions 


SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 8, 1966, 1340-1343 


TOPIC TAGS: flame spectroscopy’, carbon atom, electric discharge, carbon, water vapor, 
luminescence : 
ABSTRACT: A study has identifiied the species which cause the blue luminosity 
given ty the reaction of Cl, with gaseous products from an electric discharge 
through water vapor. The experiments were carried out in a previously described 
_ | apparatus which is usually employed in studies of atomic hydrogen reactions (L. I. 
- | Avramernko, R. V. Kolesnikova and N. Le. Kuznetsova. Izv. AN SSSR. Otd. khim. nauk, 
| 1962, 683). Studies of the reaction of CCl, with gaseous products of a discharge 
‘ througt. water (casé (CCl,—--water)} or through Hj, 02, mixtures of 0. + Hy + Ar con- 
; taining, 0.01% No, or mixtures of Ar + O2 were carried out. Studies of the effect of 
4 0. NO, N,O, and CO additives on ‘iuminosity in case (CCl, —water) were also conducted. 
soactre of the luminosity produced in each case were recorded and identified. It 
was found that in case (CCli.—ws#ater), the luminosity is due to the excited molecules 
CH and C,0. It was shown that oniy the simultaneous presence of H and 0 atoms leads 
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6/139/59/000/06,/019/034 
5032/8114 
Some Factors which have an Effect on the y-Radiation from a 
Betatron 


increase in the intensity of the y radlation from a 
betatron is achieved when the pulsed current through the 
contractor is delayed by 1 psec after the beginning of 
the injection of electrons into the aczelerating chamber. 
The Table on page 134 has the following headings: 

Column 1 gives: the intensity of the radiation without 


the contractor in r/min.m; Column 2 gives the intensity 
of radiation with the contractor included; and Column 3 
gives the ratio of these intensities. The largest 
relative increase in the intensity is obtained when the 
intensity befcre the contractor is swilsched on is small. 
The efficiency of the contractor is found to depend on 
the duration of the current pulses. The optimum duration 
in the case of the 22 MeV betatron at the Institute of 
Physics of Metals was found to be 8 psec. The maximum 
nerease in the intensity with the contractor included 
Card is obtained when the heating of the electron gun is 
2/3 reduced by 10%. By feeding the current pulses into the Ye 
contractor coils through a coaxial cable the efficiency 
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AVRAMENKO, H.D., burovoy master 
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Nn ecu ON 
We are drilling welle under complex conditions. Meftianik 5 
no. 12:19 D '60. (MIRA 13312) 


1, Kontora bureriya Mo. 1 Meftepromyelovogo upravleniya 
Malgobelmet'. 
(Malgobek region--@il well drilling) 
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Retention of the testh roote in the treatment of periodontitis. 
Stomatologiin 35 no.2:59 Mr-Ap '56. (MLRA 9:8) 


1, Zaveduyusachiy saboproteznym otdeleniyem atomat ologicheskoy 
polikliniki Kishineva MSSR. 
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AVRAMENKO, N.M. 


Dental caries:iin children suffering from tuberculosis of the 


bones and joints. Stomatologiia 42 no.2t92 Mre\lp'63 
(MIRA 1723) 
1. Iz kostnossustavnogo sanatoriya "Dermenzhi" Moldavskoy SSR. 
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' ABSTRACT: Zono malting wa carried out ou dimethyldichlorisilane, 

dent.on the experimental tiondition and having an adverse influence on 

— distiIbution ratio (temporiture: gradienta and overheating of the zone) were kept to a 
minimum. Tho Width of the zone Was uniform, and an inert gall was used when necng 

AS a result of fivo-zone pisseai, the uppor fraction (1/10th) of climethyldichi orosilane 

Was durifind 38-fold, ive. , until the impurity vontent was 0.03 i 

were obtained when the zon tbe; the offective | 


5 molo %. Best results 
rmed in a vertics] test tr 
nated ato.3s. Attar five pasges, tha QVverayo aontent of 
f of tha bar of dimethyi¢ichlorosilang after fusion was 0,19. Be eihe 
the test tubo FomiYmes cracks when the - oe 
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POPEREKA, M.Ya.; AVRAMEIKO, O.1I.; ZAKHAROVA, V.A. 


Electrocrystaliization stresses in bismuth deposits. Zhur, fiz. 
khim, 37 110.523165-1167 My '63. (MIRA 17:1) 


1. Krasnoyarsk:iy politekhnicheskiy institut. 
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